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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1 Introduction 
 
 
Microstrip antenna technology began its rapid development in the late 
1970s. By the early 1980s basic microstrip antenna elements and arrays were 
fairly well establish in term of design and modeling [1].  In the last decades 
printed antennas have been largely studied due to their advantages over other 
radiating systems, such as light weight, reduced size, low cost, conformability and 
possibility of integration with active devices. 
 
Therefore, this project is aimed to design a circularly polarized antenna at 
2.4 GHz. The main advantage of using circular polarization is that regardless of 
receiver orientation, it will always receive a component of the signal. This is due 
to the resulting wave having an angular variation [2]. 
 
This microstrip antenna consists of a radiating patch on the dielectric 
substrate. There are various shapes that can be used as the radiating patch. 
However, for this project, square patch with 3 dB hybrid will be designed. With 
dual feeding methods, two orthogonal modes are equally excited with 90° phase 
difference  
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between them, thus the antenna will polarize circularly. The microstrip antenna is 
simulated and tested using Microwave Office, where electromagnetic analysis 
tools will be used. 
 
 The designed is fabricated and tested with network analyzer. Both 
simulated and measured results will be compared. 
 
 
 
 
1.2 Wireless Local Area Network (WLAN) System  
 
 
Wireless LAN can be used either to replace wired LAN, or as an extension 
of the wired LAN infrastructure. There are in general two types of antennas for 
WLAN applications, fixed WLAN base stations or access points, and the other is 
for mobile communication terminals. 
 
For base station applications, impedance matching for WLAN bandwidth 
should be better than 1.5:1 VSWR or about 14 dB return loss [3], similar to the 
cellular system base station. Antenna that capable to excite circular polarization is 
very attractive because it can overcome the multipath fading problem, thus 
enhance the system performance, especially indoor WLAN operation [3].  
 
Currently, the most commonly used WLAN system is the IEEE 802.11b 
system [4]. A key requirement of WLAN system is that it should be low profile, 
where it is almost invisible to the user. For this reason, the microstrip patch 
antennas are the antennas of choice for WLAN use due to their small real estate 
area and the ability to be designed to blend into the surroundings. 
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1.3 Objective 
 
 
The objective of this project is to design, simulate, and fabricate a circular 
polarization microstrip antenna at 2.4 GHz frequency. The microstrip antenna uses 
dual feed techniques.  The microstrip antenna is then simulated, fabricated and 
measured. 
 
 
 
 
1.4 Scope of work 
 
 
The project started with designing the microstrip antenna. Then, the 
microstrip antenna is simulated using the Microwave Office software. After the 
simulation, the microstrip antenna is fabricated using FR4, with dielectric constant 
(εr) 4.5 and height of 1.6 mm. Finally the microstrip antenna is measured using the 
network analyzer and the measured values are compared with the simulated 
values. 
 
 
 
 
 
 
 
 
 
 
 
4 
 
 
1.5 Outlines of thesis. 
 
 
The outlines of the thesis are as follows: 
 
Chapter 1: This chapter provides the introduction to the project, objective and 
scope of work. 
 
Chapter 2: This chapter covers the literature review on the microstrip antenna, 
the antenna properties, and the feeding methods. 
 
Chapter 3: This chapter covers polarization topic, such as linear and circular   
polarization. This chapter also covers the available microstrip  
antenna that excites circular polarization. 
 
Chapter 4: Chapter 4 consists of the microstrip design, simulation and  
                        fabrication process of the microstrip antenna. 
 
Chapter 5: This chapter provides the results that are obtained from the  
                        simulation as well as from the measurement. 
 
Chapter 6: This chapter gives the conclusion and future work for this project. 
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1.6 Summary 
 
 
This chapter provides introduction of the project, followed by a brief 
explanation about wireless local area network (WLAN). This chapter also covers 
the objective of the project, as well as scope of work that involved. Finally, a 
summation of each chapter is briefly outlined. 
 
 
 
 
